What You should know

about the Silicon
Friendly Advice:
e Learning about how things work will
save time, increase efficiency, and
earn Glory and Praise

e Your SciCo Is NOT an expert, so don't
let them waste too much time
theorizing, page a real expert
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Introduction e L0O (1 layer)

CDF |l Silicon - R=1.35-1.65cm
— 13824 channels

o SVX (5 layers)
— R=2.5-10.6 cm
— 405504 channels
o |SL (2 layers)
— R =20-28cm
— 303104 channels

Total: 722432 chnls

J. Incandals

» Share same DAQ
architecture
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Introduction

The silicon detector can be permanently damaged by:
A. Powering (STDBY or ON) without adequate cooling
B. Large charge deposits (from unstable beam) while ON
C. Incorrectly powering

We minimize chances of incurring such damage by:
A. Employing PLCs to monitor status of silicon cooling

B. Employing various loss monitors to determine beam
stability

C. Employing “clever” monitoring/control software

And as a final mitigating factor:
We rely on YOU to help quickly spot potential dangers.
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Monitoring

There iIs information available from a variety of places:

A. Silicon Cooling... overall status from
- “Process Systems Alarms” summary

- Sono-Alarms ~ from IFIX
\ 2RR04B
AN
sono-alarms
. \
Video Solenoid
displays display

(south racks)

18-Apr-03 Silicon Ops cdf-si-ops@fnal.gov 4



Monitoring

B.

18-Apr-03

Beam losses from ACNET

Losses (LOSTP, LOSTPB, etc...)

SVXRAD plots

X
Global gig‘:; IFIX COT
Alarms windows displays currents
HV summary ACNET
‘III I control SI PS GUI
windows
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Monitoring

C.

Power status

Silicon Power Supply Control GUI
HV Summary and Global Alarms

¥

\

ET .
Global 'Zﬁg: ay IFIX COT
Alarms windows displays currents
HV summary ACNET
control Si PS GUI
|-I-I-I-|-L windows IMon
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Monitoring

IE - and s:)no-ialar.ms
(quiet

» Cooling in good shape

Obey TevMon, ACNET Losses, SI _TEST1 and S1_TEST?2
plots (put in e-log)

> Beam iIs stable

I B8N and. SN .and. I8l on Global Alarms Sum'ry

» Powered wedges OK
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THOU SHALT NOT OPERATE SILICON
WITH BEAM UNLESS

* The electron lens is on
— Monitor w/ ACNET variable T:L1COLI
e Thereis “normal” DC beam in the machine
— Monitor w/ ACNET variables , C:BOPBSM and C:BOABSM gated on abort gaps
— No sudden unexplained longitudinal growth of beam (T:SBDMYS)
— No sudden unexplained change in luminosity (AC:BOILUM > 10%)
o The Tevatron Radio Frequency (RF) system is stable
— Monitor w/ ACNET variables , T:RFSUM and T:RFSUMA
e The Tevatron losses are minimal and stable

— LOSTP, LOSTPB < 20 kHz, ALOSTP, ALOSTPB < 2.5 kHz/hour, No spikes > 25
kHz

» The Beams Division is not doing any “harmful” parasitic studies
— When in doubt, page Silicon

» Silicon stays in STANDBY between stores unless Beam warrants “OFF”
— Auvoid excessive power cycling & associated thermal stresses
— Hints that STANDBY safer than ON, but that STANDBY may not be totally safe

* No silicon use in DAQ/trigger tests without permission from silicon pager.
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TevMon Beam Conditions Monitor

— i@ CDF Tevatron Monitor - 0O X
31-Oct-02 11:58:53 TevMon mmp&fnal.gov

* Monitors ACNET variables for silicon safety

* One cell for each criterion in ACNET checks
— plus one cell for overall decision on SV X Danger!

o |f SVX Danger cell turns Red, follow ACNET incident

rules (call MCR, page silicon)

« Before turning on silicon after scraping, check TevMon
and then get expert’s permission to turn on.

e TevMon is an essential process

— check the time stamp to make sure that it is updating
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Radiation Problems (“EEEEEEEE”)
For SVXRAD plots, follow RADMon run rules.

On alarm, page Si:218.8227 and RadCo: 266.2713

IF any of the silicon specific ACNET variables are out
of range (see monitoring ACE instructions) or
otherwise indicate unstable beam conditions

Ask SciCo to notify MCR crew chief and find out why
e Meanwhile page silicon: 218.8227
e Ifyou fear for safety of silicon: use HY Summary

button to bring to STDBY
(will take a few minutes) AC iFIX@[| coT

y4

VA) 4 SI PS
i VA AcneT ! Pe
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Quick SI-PS-GUI Tutorial

Labels: DBbWw-LI (e.g. SB2W3-L3 = SVX brl-2 wdg-3 lyr-3)
D: S=SVX, I=ISL, L=L00  B: barrel number (0-5)
W: wedge number (0-11) L: layer number (0-4)

Check this is ext update: 1

Reset Trips
Message Window_| L .+ biah blah
reports problems | I biah blah Only use GUI
(e.g. trips) and blah blah blah when coached
g|0ba| actions blah Full status Exit by expertl

(e.g. power ON of .
lsiicor) | 800 0“0“ (Use iFix for

Wedge by wedge status: Also, can select particular
=STBY green = ON Wedge by clicking on appropriate
red = OFF s/b ON black = OFF s/b OFF “pie piece”; blue = selected
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Cooling Problems (“OU-0OQO” or “EEE”)

1 E

sono-alarms

(LOUD)

e Page 218.8227 (main pgr)
e Page 218.8626 (interlock pgr)
e Check GUI message window...

Next update: 1

Reset Trips

blah blah blah
blah blah
blah blah blah
blah

o
| =

Full status Exit
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IF persistent (1 or 2 ok)
“ALERT” .or. “ILLEGAL”
messages (check time stamp):

Hit the Silicon Rack Power
Crash Button

\ sono-alarms

YR
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Si Power Problems/Trips (“Tweet”)

1F - - - on Global Alarms Sum'’ry

Sometimes will clear themselves... otherwise:

e Go to HALT State, Page 218.8227

« EXxpert will either take care of it themselves, or, they may
coach the Monitoring Ace through recovery

IF SI PS GUI stops Updating:
e  Occasionally (1-2/shift) check that “Update” is counting down
e Be patient, gets “stuck” on “1” for 5-10s sometimes

. I T recently changed voltage state (e.g. turned to STBY or
ON), wait ~5 minutes and check again

. IT really “stuck”, follow directions to restart
(they're taped above the GUI screen)
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Quick 1Mon Tutorial

e Tracks currents for
experts by color:  gyxw. B0 BI B2 B3 B4  BS5

ey 0123456789 10MMHACMES 7 8 9 1011MHACHAHS 7 8 9 101 THEACHArHE 7 8 9 10 MMUHACHAHS 7 8 9 101IDUHEAGCHArES 7 8 9 10110utputChannel

= Normal o INNRNRNRERRN RRRRRRRAN AR RN AN ARRANANCRACE ANARRANANANY

aoo L NHRNRRRERREE RRRRRRRRNE AR AR NN AR ARRRRRRANRRR ARARAREARENY

= L L e e

wWarnin <N RNRNRRARNANRERRARANANANANEN RURGANNANAAE ANGENNNANNED AGENEEED DD ENM
g * INNNNAEN AR AERGRRNRRRRRERENEN ANRGRARAGEGRRERGRRNRRRRAAREANAND A0 I

— PINK = Alert o HNRNNRENRNNR NN AR AR RRA AR ARNARRNNRANR ANRAARNAEED

e e e e
- RED=Tr L i A A
— BLACK = Not + HNRRRRNNNER NRNNRRNNNERN ARNNRNNNNRRNNNAEED ARRRANNNRRNANERN NN RONENEER

- INRRRNARNNNR RRRRNARR NN RRNAR R RN AN AR RRNARR NN ARRRRRRARRRN NRRRARRRARAN

Powered o+ INNNNNRNANRN NARRNNRRARNN ANRRRARRNARN AN ARRNANRANN R RRR RN ARARRRRRRAN

N A A e O T

« We need your help s NNNNRRNANRNN NANRRRRR NN ARRRRRNANRN ANARRRANRRAN ARRRNANRRANR RN RN

L 08 T O T T LT
monitoring these

. 2V PortCar@V Port Car®V Port Car®?V  Port Card®V  Port Car®?V  Port Card
currents. which may por  HENEERENERNEERERERERENE AN AR NA AR ANNNNANNNNNRANNNAEEA
. S e g e L e
signal imminent 5V 5V 5V 5V 5V 5V

danger to the silicon.

Instructions for restarting iMon are above the silicon terminal
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Ace’s IMon Responsibilities

« Aces should respond to any IMon cells that have
turned pink during data taking only.

— When data taking begins, Ace needs to unmark all
IMon cells.

— If cell is pink during data taking, ACE should:
* Note the ladder and current which has latched.
 Unmark cell.

— Ifitturns , document in e-log, nothing more.

— If it remains pink, page silicon, use IMon to plot current history,
click “Print”, and paste plot in e-log.

e Talk to CO, see if latched cell was correlated with data errors
in SVXMon Cell Id Status plots.

— If so, perform HRR if not performed automatically already.
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Quick SVXMon Tutorial

o SV XMon used for automatic
checking of silicon data quality EI
and to intervene w/ run control
IN certain cases.

— SV XMon generates auto-HRR

in case of Cell Id errors (plot
from SVXMon slides) (3]

« Max. rate every 2.5 mins.

— Monitor history of automatic
HRR with SvxErrorLogger

— In case of constant HRR from L1
SV XMon, page silicon

— For unbiased silicon pop-up . . . -
error windows R A
* Follow instructions
» Page Silicon

Cell Id SVX Chip Status Map

L - L -
o L] L] L]

L R
a B O W

LN N * = =
L]
-
ad
i
»

GIENG
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Silicon from the DAQ Perspective

Silicon is different

— 17 crates, but ONE SRC
which talks to TSI
« AIIBUSY, DONE, and
ERROR timeouts come from it
though problem may be
elsewhere
— Due to SVT, Si reads out to
VRBs after L1A (not L2A)

 VRBs are crucial

e L1DONE signalto TS
indicating data transferred to
VRB
— CPUs play role only in
initialization and monitoring

— bOsvx** crates shared with
EVB

18-Apr-03
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Silicon DAQ configuration

« Partitioning
— CrateSet: All VVrb crates included, dropping Fib crates is OK.

— Choose an SvxSet (e.g. SVX_NO_PEDS) (Si run dependent
parameters)
— TS settings to play nice with the SRC
e IgnoreBusy = Talse else the TS ignores the VRBSs.
e UseSrc = true elsethe TS ignores L1 DONE

e Initialization

— Fib crates also initialize ladders, which sometimes do not “readback” the
Init parameters correctly
bOfib02:Error Initializing HDI Slot 18 Chan 6: SB2W7

Re-issue COLDSTART for that Fib crate only, look for Trips. Do not
power cycle the crate, it will not help. If persistent, page Si pager, who
will either mask off or remove the ladder

— Only when a crate does not respond to RC signals does it justify
rebooting it.

18-Apr-03 Silicon Ops cdf-si-ops@fnal.gov
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Silicon DAQ Runtime Errors

 Run Time Errors: Halt-Recover-Run is first line of defense. If
anything persists, page Si pager
— HALT ==) all Si crates query all boards and find potential problems
Silicon Timeout:BUSY- Slots: 10:fa00 12:faZ20..

— Done TO: Data did not get sent to the Vrb. Very rare, usually means a
VRB is bad.

— L1 Done TO: TS has lost count of how many free buffers in Si Chips.
Modulo fixed TS firmware, exceedingly rare

— Error: Currently not pulled by SRC, but may be soon to prevent Silicon
damage from high current/high occupancy states

— Busy TO: Means VRB has no more space for events. Exceedingly
common , as EVB stops when any data corruption is detected anywhere
(normally NOT in a Silicon crate) and the Silicon VRBs fill up first. Find
data corruption and page responsible group

— Done TO from TRIGGER_SCALERS 00 Rate too high: L1A
rate too high to safely operate silicon. Usually trigger table is corrupt or
there’s a hot trigger. Page Trigger, look at TrigMon
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Silicon
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www-cdf.fnal.gov/internal/silicon/scc.nhtml

&) Dona
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CDF RUN II COMMISSIONING

Silicon Commissioning and Operations

8 errend SPLA (#uliproject leaders)
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Foun b1 000
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Urgantzatinmal authority for the silicon projects passed frem the constrection prejects to operations when the Run? silicon detector was installed inside the COT. The
enrndssinming and operatien of the Filloon SFitem i man 2 are orgomized af part of the operations grosp Beaded by MiKe Lindgren
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www-cdfonline.fnal.gov/~svxii/runii/ace_mon.html

COF BRI 11 COXRTESTOMIMNT

CDF MonBoriag Acd Silicon Dt o
s o monioring ace, oo slllcon responsibiibes are io:

1. moMITOR BEAM conititiens nsing TeVNam and ACMET as Tolloes:
i Check SWX DAMOER stanis in Ta W oe:
O IMEVX DANGER page gilicom [215-REIT)
O I 5VX DANGER ix RED brivg HY to standlry snd pege silicon {21R-E21IT)
2 A% least onee per bour, make the follewing ACHNET plots ame’ place them in the eleg;
O Shafs Lesses (C:LOSTE. C:LOSTPE, C:BOFLOS, C:BOALOS)
O 51-Tesdl [TALLICOLL T:RFPSUM, C:-BOPRSM, C:MEATY)
L1 51-Test2 [T5HDAS. T:RFSLUNGA, C:HOARSR C:HOTLUN)
O AN lsast once e Boor, chick that the fsllewing criloria ar sackefid:
O The élacums lens i ON [L1COLT = 0],
O Laokses are acceptable (LOSTP, LOSTPE < 2000 kHz),
O Loswes are pof growing rapidle fdeles LOSTP, delits LOSTPE < 2.5 kHzWhour)
O Losses are siahle (M3 spikes » 25 kHz).
O There is mo sudden inereasefdecrease in lnmirostty (delta BEILUM < 109%: L
L EI is stahle [dielda BEFSUN, delia BFSUNA « 0 28w,
I AXNY of these crileris are sver mevmeriersly nod satisfied, page silicon (J18-A217]
2, CONTACT SILICON sxpert when anti-prolons s being loatd.
2 Page Z18-RI2T (inain gilkeom pugar),
o Alert ailicom exgeit thal s & in
2 Report 5WX DANMGER stabe in TeVWhom W silicon expert:
O I 5WX DANGER is GREEM silicen HY cam be ramped up ot silicon expert’s discredion
O i 5VX DANGER i=s RED ar silticon can rof be imebosded. Have SeiCo eall FMOCR 4o address problem.
O 1E silieom expert decides beam conditions are ok, they will bsstnect you s raomp up HY.
3. REACT ta lond nedses andier Tiili~gritE oo ler Trean 1Fix.
C Ha Bamiliar with aod Tollow the Gedbewing specilic wcovry procidimes |

O P smpply #larmtdip

18-Apr-03 Silicon Ops cdf-si-ops@fnal.gov

22



www-cdfonline/~svxii/runii/svx_recover.htm

CDF RUN II COMMISSIONING

Recovery Procedures for Silicon Cooling/Power
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Useful DAQ Hints for ACEs

www-cdf.fnal.gov/internal/silicon/silicon_commission/daqg/sidaqg_sop.html

CDF RUN II Silicon

Silicon DACQ) Standard Operating Procedures

Introduction

Hereis the list of Standard Operating Procedures for running and maintaining
the Silicon DAC). They are geared toward Aces and Non—Expert Silicon people.
In all cases you should make a note in the elog with run number and a snippet of
the problem.

Unresponsive Fib (b0fibXX) or ¥rb (blsvxXX) crate
Failed Warm/Cold Start from Fib

Failed Warm/Cold Start from Vrb

"No response from the Fib" when powering up Silicon wedges
BUSY Timeout from b0svx(2

DONE Timeout from b0svx02

High Rate of RF errors

How to Decode a Fib Id

How to Mask Init Readback on an HDI

How to Chop a Chip Chain

How to Download Sequences

Power Outage

18-Apr-03 Silicon Ops cdf-si-ops@fnal.gov
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Who to Call?

Ran Out of time!

(posted In the control room too)

Silicon Ops cdf-si-ops@fnal.gov
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Conclusion

Your main responsibility to silicon is to
help keep It safe.

When In doubt, page 218.8227 ...
If no response, turn it to STANDBY
(or OFF If there’s a cooling problem).
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